No shortcuts to pig embryonic stem cells.
The establishment of embryonic stem cell (ESC) lines in domestic species could have great impact in the agricultural as well as in the biomedical field. In particular, derivation of pig ESC would find important applications aimed at improving health and production traits of this species through genetic engineering. Similarly, the immunological, morphological, physiological, and functional similarities to the human make the pig a very effective and suitable animal model for biomedical studies and pre-clinical trials. While proven blastocyst-derived mouse and human ESC lines have been established, no validated porcine ESC (pESC) lines are available. In the present manuscript we briefly discuss some of the factors that make the establishment of ESC lines in the pig, and in animal species other than mouse and human, a very slow process. The paucity of information related to morphology, pluripotency markers, differentiation capability hampers a thorough evaluation of the validity of putative lines. These difficulties are further increased by the lack of reliable antibodies, reagents, and in vitro culture systems that could ensure reliable results in the pig and allow for the screening and long-term maintenance of pESC. Data from the literature suggest that similar regulatory pathways are likely to exist among different species. Coupling of these pathways with their distinct expression patterns, the relative concentrations of pluripotency-related molecules, and timing of embryo development, along with supportive micro-environmental conditions, would appear to vary in a species-specific manner. We feel that the understanding of these subtle but meaningful diversities may provide beneficial information about the isolation of genuine porcine embryonic stem cells.